Prisons are important venues for the provision of voluntary counseling and testing (VCT) services as the prevalence of HIV is consistently higher among incarcerated populations compared to the non-incarcerated population in countries worldwide (Dolan, Kite, & Black, 2007 ; Joint United Nations Program on HIV/AIDS [UNAIDS], 2006; Ju´rgens, 2007) . Provision of VCT services in prison is particularly important in middle and low-income countries where the vast majority of the global incarcerated population is located (Walmsley, 2006) , and there is a higher burden of HIV (UNAIDS, 2008 ). Yet, HIV testing services in prisons in middle and low-income countries are severely limited (Dolan et al., 2007) as is research on factors important to the decision to test in this context.
The design and implementation of HIV testing services in prisons presents unique challenges compared to other testing venues. Testing while incarcerated may raise client concerns about confidentiality and ability to conceal an HIV-positive diagnosis. Inmates must also obtain medical treatment within the prison, thus their perception of the quality and confidentiality of medical services available may influence their decision to test. The experience of incarceration itself is stressful, and within this context inmates may feel overwhelmed by the additional burden of an HIV diagnosis (Bauserman, Ward, Eldred, & Swetz, 2001; Burchell et al., 2003) .
Studies that quantitatively explore factors that influence HIV test acceptance in prisons are sorely lacking (Seal, 2005) , with more emphasis placed on the debate of mandatory or routine testing rather than on what might influence inmate choice (Amankwaa, Amankwaa, & Ochie, 1999; Basu, Smith-Rohrberg, Hanck, & Altice, 2005) . This is the case even though the World Health Organization (WHO) and United Nations currently recommend voluntary testing in prisons (United Nations Office on Drugs and Crime [UNODC], 2008; WHO, 2007) . Studies of HIV testing uptake conducted in the USA demonstrate a wide range in jail (46Á95%) (Beckwith et al., 2007; Kendrick, Kroc, Coutoure, & Weinstein, 2004) and prison settings (38Á84%) (Behrendt et al., 1994;  *Corresponding author. Email: kandrino@tulane.edu Hoxie et al., 1990 Hoxie et al., , 1997 Kassira et al., 2001; Liddicoat et al., 2006; MacGowan et al., 2006) indicating that contextual factors may influence inmate choice. Understanding these factors would aid in the development of programs that achieve higher test acceptance rates and are more effective in identifying HIV-positive inmates in need of treatment. Guidance on how to increase test acceptance would also assist in the discourse between the public health sector and correctional service agencies as they establish HIV testing policy.
HIV-related stigma has been noted as a significant barrier to test acceptance in many contexts (Babalola, 2007; Fortenberry et al., 2002; Kalichman & Simbayi, 2003; Nyamathi, Smith, & Swanson, 2000) . More recently, studies have also identified an individual's confidence in their ability to cope with HIV infection, including the social consequence of potential stigma as important to the testing decision (Maedot, Haile, Lulseged, & Belachew, 2007; Nyamathi et al., 2000) . This construct may be particularly significant for inmates because of the added stress experienced during incarceration and the limited access to outside medical services. HIV coping self-efficacy may also increase opportunities to address the impact of HIVrelated stigma on testing through interventions at the individual level.
In 2006, the Jamaican Department of Correctional Services (DCS) and Ministry of Health (MOH) facilitated a seven-month demonstration project to provide HIV testing and treatment services to inmates. This program provided the opportunity to explore HIV test acceptance among inmates in a middle-income country in the Caribbean. The adult HIV infection rate in the Caribbean is second only to sub-Saharan Africa (UNAIDS, 2008) . The adult HIV prevalence rate in Jamaica is 1.6% and there are an estimated 27,000 persons living with HIV, over half of which are unaware of their HIV status (Figueroa et al., 2008) . Approximately, 3883 persons are incarcerated in Jamaica (DCS, 2006) . Prior to the demonstration project, the MOH and local NGOs worked with the DCS to provide HIV education to inmates on a limited basis. Challenges to increasing HIV services included stigma against male homosexuality and a history of prison riots associated with discussions about condom distribution in prison.
Through the demonstration project, rapid on-site HIV testing was implemented in the largest prison in Jamaica. This institution houses 43% of all inmates and is one of two all-male maximum security intake institutions. A total of 2057 inmates were incarcerated in this institution during the demonstration project period and 1560 participated in the program.
Of these, 1017 tested for HIV and 24 or 3.3% were found to be HIV-infected (see Andrinopoulos et al., 2010 for details of the testing program). This is twice the prevalence rate estimated for the general population (MOH, 2006) . Since completion of the demonstration project, HIV testing, treatment, and peer education services have continued at this institution and through outreach to all other prison in Jamaica. This paper reports on the findings of a survey administered to a sample of inmates from the demonstration project to determine the relationships between HIV-related stigma, HIV coping self-efficacy, and HIV testing uptake. Measures of perceived risk for HIV, HIV knowledge, social support, and stigma related to taking the HIV test regardless of result were also employed.
Methods
A sample of inmates from the demonstration program was invited to participate in a 45-minute social and behavioral survey prior to pre-test counseling. Participation in the larger demonstration program was systematic by section of the institution where inmate cells are located. A lottery system was used to select a random sample of inmates from the demonstration program to participate in the research study. This resulted in a stratified random sample of participants for the research study by section of the institution.
Eligibility was restricted to inmates who were 18 years of age and older, HIV negative, offered voluntary testing, and mentally able to provide informed consent. Based on DCS policy, the demonstration project offered voluntary HIV testing to inmates incarcerated longer than six months, and mandatory HIV testing to new admissions and mentally ill patients unable to provide consent for medical care. This excluded 330 inmates who were offered mandatory testing from the study. An additional two inmates were HIV-infected and were not eligible for participation. HIV-infected inmates completed the survey in the same manner as other participants. A question related to HIV status was included on the questionnaire and surveys were later excluded from analysis.
A total of 339 randomly selected inmates were eligible and invited to participate in the study, of whom 89% (n 0304) participated. Four surveys were dropped due to missing data resulting in total of 298 completed surveys employed in analysis. The sample size was calculated to allow for detection of a 15% difference in stigma between those who tested versus declined, and to compensate for the potential effect of clustering for inmates who lived on the same section.
Interviews were conducted in a private research area. Oral informed consent was obtained prior to the survey. Interview questions were read aloud and the participant's response was recorded by the interviewer on a computer using Questionnaire Development System version 2.4 TM software (Nova Research Company, Baltimore, MD). All interviews were conducted with the assistance of a trained interviewer. In addition to daily testing, a three-day health fair was conducted. During the fair, written surveys were used to facilitate interviews and the data was later transferred to computers. Participants were assigned a study number used to link interviews with program data that indicated a participant's test decision and result. Ethics approval was obtained from the Johns Hopkins School of Medicine Internal Review Board and the Jamaican Committee on Medical and Ethical Affairs. In accordance with federal regulations, a prisoner representative was a member of the review committee. Table 1 describes the measures used to capture latent constructs. Measure adaptations were based on qualitative research. The survey was pre-tested with 20 inmates including medical orderlies and HIV peer educators. Factor analysis using principle components method with varimax rotation was conducted for each aggregate measure using the statistical software SPSS version 11.0 # (SPSS, Inc. Chicago, IL). A mean score was calculated and the mean value of items was used to impute missing data for cases who responded to 75% of items included in the aggregate measure (Schafer & Graham, 2002) .
STATA Intercooled Version 8 software (Stata-Corp. LP, College Station, TX) was used for analysis of the relationship between variables. Non-linear variables were categorized on the basis of distribution at the median. Perceived risk of HIV was dichotomized to create two categories, those who reported no risk versus some risk for HIV. Social support was normally distributed and was employed in analysis as a continuous variable.
Predictors of HIV test acceptance and HIV coping self-efficacy were explored using bivariate and multivariate logistic regression. Variables significant at p-value B0.05 in the bivariate models were included in the multivariate models as well as a variable to control for participation in the daily testing versus the health fair. Standard errors were adjusted for the potential clustering effect of section using robust variance estimates (Rogers, 1993) . Models were produced that included and excluded cases with missing variables. Including missing cases did not significantly change results, thus 37 cases containing missing data were excluded from the multivariate model with the dependent variable HIV test acceptance, and 17 cases were excluded from the multivariate model with the dependent variable HIV coping self-efficacy.
Results
The median age of participants was 30 years (range 18Á68 years). Twenty-five percent completed primary school, 66% attended some or completed secondary school, and 10% reported post-secondary training. Sixteen percent of participants were serving a life sentence or a sentence of an unspecified amount of time under the Governor General's Pleasure. Twenty percent of inmates were appealing their case or awaiting trial. The remaining 64% were serving time sentences, the median length of which was 10 years (range 1.5Á30 years). The median time served for the current conviction was three years (range 6 monthsÁ33 years). Thirty-two percent of participants were recidivists, and the median number of lifetime convictions for recidivists was two (range 1Á6).
A total of 41% reported a previous STI diagnosis, and 30% of participants had ever had an HIV test. Marijuana use was high, with 54% reporting daily or nearly daily use in the last three months. Only 16% of participants reported any alcohol consumption in the past three months. Notably, no participant reported ever using a needle to inject drugs. No participants reported sex in the last three months. The median number of lifetime sex partners was 20 (range 1Á300).
The majority of study participants (60%) chose to test for HIV, and one participant was infected. Testing uptake in the study population matches closely with that observed in the demonstration project (63%) from which participants were recruited. The number of HIV-positive inmates in the study population was slightly lower compared to the demonstration project because new admissions were not offered voluntary testing, and thus not part of study sample.
The bivariate relationships between sociodemographic, HIV risk behavior variables, and HIV test acceptance are shown in Table 2 . Inmates who reported a previous diagnosis of an STI (Odds ratio (OR) 1.86: 95% confidence interval (CI) 1.67Á2.07, p-value 00.000), those with a tattoo (OR 1.43: 95% CI 1.05Á1.94, p-value00.022), and recidivists (OR 1.63: 95% CI 1.02Á2.60, p-value 00.042) were more likely to accept HIV testing. Table 4 reports the relationship between variables in Table 3 and the dependent variable HIV coping self-efficacy, controlling for significant sociodemographic variables. Participants who reported low versus high external HIV stigma (OR 1.28: 95% CI 1.25Á1.32, p-value 00.000) and internal HIV stigma (OR 1.76: 95% CI 1.34Á2.30, p-value00.000) were more likely to report high HIV coping self-efficacy. There was a positive association between social support and HIV coping self-efficacy, so that the AIDS Care 343 odds of reporting high HIV coping self-efficacy was 2.09 times more likely for each unit increase in social support (95% CI 1.19Á3.68, p-value 0.010). Finally, persons with high versus low HIV knowledge were 2.33 times more likely to report high HIV coping selfefficacy (95% CI 1.04Á5.22, p-value 00.040). 
Discussion
The findings from this research suggest that HIV coping self-efficacy, perceived risk for HIV, and HIV testing stigma are important factors related to inmates' decision to test for HIV while incarcerated. External and internal stigma did not show a direct relationship with test acceptance, although these constructs, along with social support and HIV knowledge, were correlated with HIV coping selfefficacy and thus are important to address in HIV testing programs in prisons. The association between HIV coping self-efficacy and HIV test acceptance supports research in other contexts (Maedot et al., 2007; Nyamathi et al., 2000) . HIV knowledge was positively associated with HIV coping self-efficacy, thus, efforts to increase HIV knowledge should continue. The correctional system in Jamaica includes a program for HIV peer education, which has been successful in increasing knowledge about HIV and may be utilized in efforts to reduce HIV stigma. Secondary analysis of the data also showed a positive correlation between previous HIV test and HIV knowledge, suggesting that the MOH counseling and testing protocol may be effective in increasing HIV knowledge. Social support also had a positive relationship with HIV coping selfefficacy, and has been shown in other research to be important to inmate adjustment and rehabilitation (Jiang & Winfree, 2006) . This association complements the findings of studies of persons infected with HIV that link social support and ability to cope with HIV (Cox, 2002; Simbayi et al., 2007; Vyavaharkar et al., 2007) , and self-efficacy for medication adherence (Reynolds et al., 2004) . As in many correctional facilities worldwide, inmates in Jamaica depend on outside family members to supplement the resources provided by the institution including medical care. Linkages to persons on the outside also provide emotional support. Programs that promote social interaction between inmates and support from the outside community are thus important.
We were initially surprised by the lack of direct statistical association between both external and internal HIV-related stigma and test acceptance. What this may indicate is that inmates are more concerned with immediate threats as a result of the stress and potential day-to-day violence during incarceration. This would explain why HIV testing stigma (what others think about someone who tests) was associated with HIV test acceptance although perceptions of future external and internal stigma if HIV-infected were not. Furthermore, HIV testing stigma may be a more salient concern for persons who have a low level of perceived risk of HIV infection. The association between HIV testing stigma and HIV test acceptance underscores the importance of confidentiality of health services in the prison context.
It should also be noted that, while not directly associated with HIV test acceptance, external and internal HIV stigma were correlated with HIV coping self-efficacy. These findings are similar to those of a recent study of HIV medication adherence, where HIV stigma was linked to self-efficacy, but not directly to adherence (DiIorio et al., 2007) . Selfefficacy is a more proximate determinant of behavior, and may be more readily captured through quantitative analysis. Interestingly, internal stigma showed a stronger relationship with HIV coping self-efficacy than external stigma. Both internal HIV stigma and HIV coping self-efficacy are individual level psychological constructs, thus the internalization of stigma may play a more important role in HIV coping selfefficacy.
As in other studies conducted in prison, perceived HIV risk was low (Kacanek et al., 2007) , but correlated with HIV test acceptance (Beckwith et al., 2007; Behrendt et al., 1994; Burchell et al., 2003) . Many participants were unclear about disease course, the window period for detection, and the ability to have conceived a non-infected baby if they were HIVpositive. Conversely, participants who reported tattooing, as well as those who reported a previous STI were more likely to test for HIV. Programs to increase knowledge and pre-test counseling sessions should be geared to aid inmates in developing a more realistic perception of risk. Focusing on inmates at higher risk for transmission including men who have sex with men and commercial sex workers may also be a more effective means of identifying those who are HIVinfected. However, the potential increased stigma that could result from targeting these groups should also be noted.
The cross-sectional nature of the data limits our ability to draw causal relationships. Our focus on incarcerated men may limit generalizability of findings. Data were based on self-report and may reflect recall bias. The sensitive nature of questions related to sexual behavior may affect the validity of responses. Results were available only for inmates who chose to test, thus we are unable to determine if HIV-infected inmates were less likely to accept testing. Finally, only participants in the demonstration project were available for recruitment. Most inmates participated in the program. However, those who declined participation in the demonstration program altogether may have been more likely to also decline HIV testing. Nevertheless, these findings contribute to our understanding of HIV test acceptance within prisons, and offer new
